Vesicular dysfunction during experimental thiamine deficiency is indicated by alterations in dopamine metabolism.
Experimental and clinical studies indicate that catecholamines play an important role in the neurobehavioural symptomatology of thiamine deficiency. Given the cerebral region-selective vulnerability and the behavioural impairment commonly encountered in thiamine deficiency, we undertook to investigate regional catecholamine metabolism in the brains of pyrithiamine-induced thiamine-deficient rats. Dopamine metabolism was unaffected in the striatum. In contrast, other regions also known to be involved in sensory processing and intellectual function (e.g., frontal cortex, hypothalamus, thalamus), but having a greater noradrenergic input, had increased levels of 3,4-dihydroxyphenylacetic acid (DOPAC) and decreased levels of other dopaminergic metabolites including noradrenaline. In these regions levels of the vesicular amine transporter, defined by tetrabenazine-sensitive [3H]ketanserin binding, were also decreased. Our data suggest a region-selective vesicular dysfunction resulting in intraneuronal release, and subsequent degradation, of dopamine. These disruptions of dopamine and consequently noradrenaline metabolism may account for certain neurobehavioural deficits commonly encountered in thiamine deficiency.